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SPECIFICATION 

Electronic clinical thermometer 

5 The present invention relates to an electronic 
clinical thermometer with a secondary battery 
serving as a power supply, and more particu- 
larly to an electronic clinical thermometer hav- 
ing a configuration and an internal circuit 

1 0 which are suitable for electrically charging a 
number of such thermometers simultaneously, 
and a method of and an apparatus for simulta- 
neously charging a number of electronic clini- 
cal thermometers pQwered by secondary bat- 

15 teries. 

Known electronic clinical thermometers 
comprise a thermosensitive element such as a 
thermistor a computing and displaying unit, 
and a battery, all housed in a casing. The 

20 computing and displaying unit is composed of 
a large-scale integration (LS1) circuit for con- 
verting a temperature-dependent change in 
the resistance of the thermo-sensitive element 
into a change in the oscillation frequency of 

25 pulses, correcting the frequency change to 
eliminate the effect of the non-linearity of the 
thermo-sensitive element and converting the 
corrected frequency change into a reading on 
the Celsius or Fahrenheit scale, which is then 

30 visibly indicated on the display. 

Frequent use of such electronic clinical ther- 
mometers in hospitals and the like has re- 
sulted in employing a secondary battery as a 
power supply battery for the computing and 

35 displaying unit. Various methods are known 
for charging such a secondary battery used on 
the electronic clinical thermometer. According 
to one charging method, the secondary bat- 
tery is taken out of the casing of the electronic 

40 clinical thermometer and then charged by a 
separate charger. This charging process is 
tedious and time-consuming particularly in 
hospitals where a large number of electronic 
clinical thermometers are used and need to be 

45 charged frequently. Another problem is that 
the thermometer casing cannot be sealed for 
complete liquid-tightness. The electronic clini- 
cal thermometers with such casing fail to 
withstand sterilization and ceaning with water 

50 and chemicals. Another charging process em- 
polys a connector for connecting the elec- 
tronic clinical thermometer to a charger to 
charge the secondary battery in the ther- 
mometer. This charging process is disadvanta- 

55 geous in that the connector tends to develop 
problems such as contact failure, and in that it 
is tedious and time-consuming to connect an 
individual electronic clinical thermometer to 
the charges. As a result, it is difficult in 

60 practice to charge a number of electronic 
clinical thermometers at the same time. 

A large-size electronic clinical thermometer 
has a charger in its body, and is charged with 
the charger connected to a commercial power 

65 supply outlet. The charger itself is large in 



size, and each electronic clinical thermometer 
requires a connector for connection to the 
commercial power supply outlet. In addition, 
the electronic clinical thermometer develops 

70 contact faults at its connector, and cannot be 
cleaned and sterilized with ease. 

According to still another charging method, 
an electronic clinical thermometer and a char- 
ger, which are physically separate from each 

75 other, have coils on bottom and top surfaces, 
respectively, and the coils are electromagneti- 
cally coupled with each other by placing the 
electronic clinical thermometer that is substan- 
tially box-shaped on the charger at a given 

80 position thereon for charging the secondary 
battery in the electronic clinical thermometer. 
With the above charging method, efficient 
charging is impossible unless the coils are 
relatively positioned in an accurate manner for 

85 good electromagnetic coupling therebetween, 
and a plurality of electronic clinical ther- 
mometers cannot be charged concurrently. In 
order to charge a number of electronic clinical 
thermometers at the same time, it is necessary 

90 that as many charger coils be provided as 
there are electronic clinical thermometers to 
be charged. As a consequence, the charger 
becomes large in size to the point where it is 
impractical for actual use unless a large num- 

95 ber of electronic clinical thermometers are to 
be charged thereby. 

The prior charging methods as described 
above fail to efficiently charge the secondary 
batteries simultaneously, which batteries are 
100 contained in electronic clinical thermometers 
of the foregoing construction. The conven- 
tional charging method and apparatus there- 
fore have largely nullified the advantage of 
using secondary batteries which need no bat- 
1 05 tery replacement especially in hospitals where 
a number of electronic clinical thermometers 
are used. 

According to the present invention, there is 
provided an electronic clinical thermometer 

110 comprising a circuit for measuring and dis- 
playing the temperature of a portion being 
measured, a secondary battery for supplying 
electric power to the circuit, rectifier means 
connected to the secondary battery, a power 

115 receiving coil connected to the rectifier means 
for inducing a voltage in response to a change 
in an external magnetic field applied to the 
power receiving coil, and a hollow bar-shaped 
casing housing the circuit, the secondary bat- 

1 20 tery, the rectifier means, and the power re- 
ceiving coil, whereby the secondary battery 
can be charged by the voltage induced in the 
power receiving coil in response to the change 
in the external magnetic field. 

125 According to an embodiment of the present 
invention, the power receiving coil is disposed 
around a longitudinal axis of the bar-shaped 
casing. 

According to another embodiment, the 
1 30 power receiving coil has a larger diameter 
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extending substantially parallel to a longitudi- 

rent limiting means connected in series witn 

5 ^otdCto^resent inventions 

« t hnH of charqing an electronic clinical ther- 

S^?.^S?1^P0«- to a change 

terv the rectifier means, and the power re 
ceding coil), into a cylindrical cavity in char- 

ducH magnetic field for thereby generating a 
curr e en a t Wing through the power receivin 
^nil and charg ng the secondary battery wixn 
30 the'generaled^rent through the rectifier 

m According to an embodiment of the present 
JZZl the power receiving cod. « disposed 
around a longitudinal ax.s of the taMhaped 
15 eating the power transmitting coil being 
35 wound around the cylindrical cavity and the 
maonetic field generated by the power 
tTansmltting coil being an alternating mag- 

ao ""Acco^ing to another embodiment, the 
4 noS recefving coil has a longer diameter 
extending substantially parlallel to a long.tudi- 
nal Section of the bar-shaped casing .the 
Sower transmitting coil comprising a set of at 
. n f^Zt thr*»e coils disposed around the cyl ndn- 
45 !J^JK555lWy equal angufcr inter- 
vals ^and Y the magnetic field generated by the 
Jower transmitting coil being a revolving 

50 "Xloolf method can be carried out by an 
aooaraws for charging an electronic clinical 
Eometer having a circuit for measurmg 

change in an external magnetic field applied 
60 to the power receiving coil, and a hollow bar- 
6 Ihaped casing housing the circuit, the secon- 
dary battery, the rectifier means, and the 
cower receiving coil, the apparatus compr.s- 
f ng container means having a cylindrical cav- 
65 ty for accommodating the electronic clinical 



thermometer, a power transmitting coil dis- 
used around the cylindrical cavity, and a.c. 
Supply means for supplying an alternating 
current to the power transmitting coil 
70 whereby the secondary battery can be 

charged by exciting the power receiv mg coil 
through inductive coupling between the 
powe? transmitting and receiving i co.ls^ 
The cylindrical cavity suitably has an insiae 
75 diameter which is 1 / V2 (or less), the length 
of the electronic clinical thermometer to be 
accommodated therein, and an ax.al length 
larner than the inside diameter. 
The power transmitting coil may be wound 
ftO around the cylindrical cavity. 

The a c supply means may comprise con- 
verter means forconverting a commercial^ 
avaHabTe alternating current into a d.re« cur- 
fen . and an oscillator circuit connected be- 
R5 iween the converter means and the power 
85 Tansmilg coil for generating an aHerna^ng 
current having a frequency higher than tnai or 
^commercially available alternating current 
and su^ying the generated altering cur- 
go rent to the power transmitting , co.L 
In another embodiment, the power 
transmitting coil comprises ;« > set^ o at east 
three coils disposed around the cylindrical 
cS a substantially equal angular intervals. 
q5 The a c power supply means may supply 
currents of different phases to respective coils 
ef the power transmitting coil for generating a 
revolving magnetic field in the cylindrical cav- 

100 '^Further in accordance with the presenl tto- 
vention an apparatus for charg.ng an elec- 
tronic ciinicalthermometer having a secon- 
dary battery as a power supply arid a power 
receiving coil disposed at an ax.al position in 
105 ihe thermometer for supplying a charg.ng 
current to the secondary battery, composes 
cSrical container means hav.ng a space for 
allowing the electronic clinical thermometer 
accommodated substantially vertically therem 
110 o te ^inclined, a supporting edge for support- 
loo the electronic clinical thermometer accom- 
modated oSlquely in the cylindrical contamer 
means substantially in alignment w.th the 
nnwer receivinq coil, ahd power transmitting 
1 1 5 coroispoTed "adjacent to the support* , S .edge 
at spaced intervals, whereby mutual .nduc- 
tance of low statistical dispersion can be 
formed between the power transmitting and 

120 re Tt in con«£er means has a cylindrical cavity 
having an upper opening defined by a penph- 
era edge thT supporting edge being consti- 
tuted by the peripheral edge, the power 
tSnsmittmg P oi.sbeing wound at the spaced 
1 25 intervals closely to the upper opening. 

Farther according to the present .nyent.on, 
an apparatus for charging an electron* icUm- 
cal thermometer having a secondary battery 
as a power supply and a power receiving co.l 
130 disposed at an axial position in the ther- 



mometer for supplying a charging current to 
the secondary battery, comprises cylindrical 
container means having a space for allowing 
the electronic clinical thermometer accommo- 
5 dated substantially vertically therein to be 
inclined, an antiseptic solution for being con- 
tained in the cylindrical container means, a 
supporting edge for supporting the electronic 
clinical thermometer accommodated obliquely 

10 in the cylindrical container means substan- 
tially in alignment with the power receiving 
coil, and power transmitting coils disposed 
adjacent to the supporting edge at spaced 
intervals, whereby mutual inductance of re- 

1 5 duced loss can be formed between the power 
transmitting and receiving coils. 

The container means has a cylindrical cavity 
for receiving therein a container to be filled 
with the antiseptic solution. 

20 The present invention will become more 
apparent from the following description when 
taken in conjunction with the accompanying 
drawings in which preferred embodiments are 
shown by way of illustrative example, and in 

25 which: 

Figure 7 is a circuit diagram of an electronic 
clinical thermometer having a secondary bat- 
tery as a power supply and a charger accord- 
ing to the present invention; 
30 Figure 2 is a schematic view showing an 
arrangement of an electronic clinical ther- 
mometer of the present invention; 

Figure 3 is a block diagram of a computing 
and displaying unit in the electronic clinical 
35 thermometer; 

Figure 4 is a schematic view of electronic 
clinical thermometers as they are charged by 
the charger; 

Figure 5 is a schematic view of an elec- 
40 tronic clinical thermometer and a charger ac- 
cording to another embodiment of the present 
invention; 

Figure 6 is a plan view showing power 
transmitting coils relatively positioned accord- 
45 ing to still another embodiment; and 

Figure 7 is a writing diagram of power 
transmitting coils connected according to a 
still further embodiment of the present inven- 
tion. 

50 Fig. 1 illustrates an electronic clinical ther- 
mometer having a secondary battery as a 
power supply according to an embodiment of 
the present invention, and a charger used in a 
method of charging the electronic clinical ther- 

55 mometer. An electronic clinical thermometer 
1 00 powered by a secondary batery com- 
prises, as shown in Fig. 2, a hollow bar- 
shaped casing 102 made of plastic such as 
polypropylene or stylene-butadiene-acryloni- 

60 trile resin and having a configuration larger 
than a flat-shaped mercurial clinical ther- 
mometer. The electronic clinical thermometer 
1 00 also includes a thermosensitive element 
104 such as a thermistor, a computing and 

65 displaying unit 106 composed of a large-scale 
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integrated (LSI) circuit, chargeable secondary 
batteries BT, and a power receiving coil L21 
disposed around the longitudinal axis of the 
casing 102, all housed and sealed in the 
70 casing 102 for liquid-tightness. 

Temperature measurements are effected by 
the computing and displaying unit 1 06 which 
is constructed as shown in Fig. 3. A tempera- 
ture-dependent change in the resistance of the 
75 thermosensitive element 104 is converted into 
a change in the oscillation frequency of an 
output from an RC oscillator 1 08 with the 
thermosensitive element 1 04 contained 
therein. The frequency change is counted by a 
80 counter 1 1 0. A data processing circuit 116 
corrects the count from the count 110 based 
on temperature-related correction data stored 
in a non-volatile memory element 112 for the 
thermosensitive element 104 and the oscilla- 
85 tor 108. The corrected value is converted into 
a temperature reading on the Celsius or Fahr- 
enheit scale, which is stored in a memory 
RAM and visibly indicated on a display 114. 
As another example, the non-volatile mem- 
90 ory element 1 1 2 may be replaced by a mem- 
ory which stores correlation data between the 
output of the counter 110 and temperature as 
disclosed in Japanese Patent Application Laid 
Open No. 57-1 17088. According to this dis- 
95 closure, the temperature data can be read out 
of the non-volatile memory element in re- 
sponse to the output of the counter 110. 

As illustrated in Fig. 1, the power receiving 
coil L21 is connected through a diode D21 

100 and a current-limiting resistor R21 across the 
secondary batteries BT. The power receiving 
coil L21 is located substantially centrally in 
the casing 102 as shown in Fig. 2. The diode 
D21 and the resistor R21 may be contained 

105 in the computing and displaying unit 106. 
The diode D21 serves to rectify a current 
induced in the coil L21 through half-wave 
rectification. The resistor R21 serves to stabil- 
ize a current flowing when charging the sec- 

110 ondary batteries BT. In the illustrated embodi- 
ment, the secondary batteries comprise nickel- 
cadmium cells and supply electric power to 
the computing and displaying unit 106. 
The circuit of the computing and displaying 

115 unit 106 is supplied with electric power at all 
times from the secondary batteries BT, and 
incorporates a contact less switch. Under nor- 
mal inactivated condition, only a portion of 
the computing and displaying unit 1 06 which 

1 20 is required for rough temperature monitoring 
with the thermosensitive element 1 04 is oper- 
ated with the arithmetic section, the display 
section (not shown), and the other circuits in 
the form of a microcomputer being set in a 

125 standby condition. Therefore, the electronic 
clinical thermometer consumes reduced 
amount of electric power when not in use. 
The thermosensitive element 1 04 normally 
monitors the temperature of a human body 

1 30 portion with a relatively rough resolving power 



GB2117 579A 



such as at a fixed period of 4 seconds for 
monitoring the oscillation frequency at short 
IlSino times When the electronic clinical 
SSSZ touches the human body and 

f 3 9 rperl h seco 3 nd 8 C rcontact,e^ switch is 

10 torTng tho 9 oscillation frequency at longer gat- 

cnrnd at a hiqher resolving power. 

nstead of the contactless switch, a mag- 
15 netted sUtch (not shown) may be used to 
15 connect the computing and displaying , umt 
106 and the secondary batteries BT, the reed 
switch having normally closed contacts. A 
case for storing the electronic clinical ther- 
20 mometer 100 has a permanent magnet at a 
20 posrtion where the reed switch ,s located 
„.u„„ ♦(,„ olectronic clinical thermometer 1 



^ placed in the case. At the time of putting 
the electronic clinical thermometer in the 
case the reed switch contacts are opened by 
a maqnetic field generated by the permanent 
magne" The computing and displaying .unit 
Vol is supplied with electric power from the 
secondary batteries BT only when the elec- 
30 tronic clmical thermometer 1 00 is taken out 
of the case. Use of the reed switch or the 
contactless switch can reduce consumption of 
the power supplied from the secondary batter- 

35 ieS ThTelectronic clinical thermometer powered 
35 by the secondary batteries has a bar-shaped 
outer configuration or pre- He such .that a plu- 
rality of such electronic clinical thermometers 
can easily be put together in a space in which 
An the maqnetic flux density changes widely or 
40 £ Sfng efficiency is large when they are 
to be chlrged through inductive coupl ng. 

A charger 200 comprises a power supply 
unit 202 for rectifying a commercial alternat- 
je " n o current supplied at 100 V through a plug 
45 204 d n oscillator 206 for generating , a 
relatively high frequency from a direct current 
produced by the power supply unit 202^ The 
Sower supply unit 202 is composed of a pair 
50 of diodes D1 1 , D1 2 serving as a voltage 
doubler for rectification, a capacitor C 1 2 for 
Removing ripples, the diodes and capacitor 
being connected in a ir network, a fuse r, 
resistors R11. R12. and a capacrtor C11 
55 through which the ir network diodes and 

capacitor are connected to the plug 204. The 
rectified d.c. power is supplied over leads 
208 210 to the oscillator 206. Between the 
iMds 208 210, there are coupled an npn 
60 ransistor Q and a capacitor C12 connected ,n 
series therewith. The transistor Q has a base 
connected through a resistor R1S I and a . capa- 
citor C14 parallel thereto to one terminal of a 
coil L1 2. The other terminal of the coild Liz 
65 isjoined to the lead 208. The collector of the 



transistor Q is connected to the cathode of a 
dfode o\ 3 and to the lead 20£ I through a 
power transmitting coil L1 1 . The coils L1 1. 
£°2 are magnetically coupled to provide a 
70 positive feedback loop to the transistor a 
trough the capacitor C14. With this ; con- 
struction, the transistor Q can oscillate at a 
frequent much higher than the frequency of 
a c power supplied from the commercial 
75 oc^erTupply outlet to the power supply un t 

202 The oscillation output from the transistor - 
Q is fed to the power transmitting coil LI T. 
By suitably selecting circuit constants to in- 
crease the oscillation frequency, high eflta- 
80 encv can be obtained with a small number of 
turns of the coils, and hence the overall 
charger construction can be smaller in size 

As shown in Fig. 4, the charger circuit 200 
is housed in a box-shaped casing ' "2 having 
85 a cup-shaped cylindrical cavity 220 1 for ac 
commodating therein a number °f bar-shaped 
electronic clinical thermometers, which are not 
raquired to be bundled together - advance^ 
Only the power transmitting coil L1 1 is shown 

90 in Fig. 4 for the sake of brevity. 

The electronic clinical thermometers accom- 
modated in inclined posture directly in the 
cylindrical cavity 220 are maintained by a 
bottom 226 and a peripheral edge 220 serv 
95 ing as a supporting edge of the cylindrical 
cavity 220. The cylindrical cav ty 220 has a 
depth such that when electronic clinical ther- 
mometers are placed therein, the power re- 
ceiving coils L21 are substantially aligned n 
100 position with the power trans mitting coil L 1 1 
mounted in the casing 22 adjacent to the 
supporting edge 220'. The electronic clinical 
the P rmome 9 ters 9 100 put in the cylindrical cavity 
220 are inclined and borne against the sup- 
105 porting edge 220' with mutual inductance 
with low statistical dispersion being formed 
between the power transmitting coil LI 1 ana 
the power receiving coil L21. rii ,. oosed 
The power transmitting coil L1 1 is disposed 
1 10 around the inlet opening of the cynical 
cavity 220. The cylindnca cavity 220 ^.s so 
shaped as to receive therein a container 224 
such as an ordinary beaker or cup £ ■accom- 
modating electronic thermometers therein. Al- 
115 Sough Fig- 4 shows such a container rece.v- 
1 Tg electronic clinical thermometers, they «m 
be placed directly in the cylindrical cavity 220 
as described above. The container 224 xs 
made of ordinary glass or plastic. Where the 
120 Container 224 is employed fusing elec- 
tronic clinical thermometers, the bottom of the 
cylindrical cavity 220 may be dispensed with 
provided that it is shaped to support the 
container 224 in position therein. The con- 
125 tainer 224 can accommodate therein one or 
more electronic clinical thermometers 100 as 
shown in Fig. 2 with their thermosen^tive 
elements 104 directed downwardly. When a 
number of electronic clinical thermometers 
130 100 are placed in the container 224 received 



in the cylindrical cavity 220, the power receiv- 
ing coils L21 are positioned closely to the 
power transmitting coil L1 1 wherever the elec- 
tronic clinical thermometers may be located 
5 such as in the positions A, B, C and D as 
illustrated in Fig. 4. Therefore, the power 
receiving coils L21 are positioned in a space 
where the magnetic flux density changes 
largely within an alternating magnetic field 

10 generated by the power transmitting coil L1 1 . 
The power transmitting coil L1 1 of the char- 
ger 200 and the power receiving coils L21 of 
the electronic clinical thermometers 1 00 are 
inductively coupled electromagnetically as 

1 5 shown by the mutual inductance M in Fig. 1 . 
The secondary batteries in the electronic clini- 
cal thermometers 1 00 can be charged stably 
without positioning them accurately simply by 
placing the thermometers 100 in the cylindri- 

20 cal cavity 220. 

The smaller the distance between the coils 
L1 1, L21, and the smaller the angle formed 
between the coils L1 1, L21, the greater the 
degree of such inductive coupling induced. 

25 The secondary batteries BT are charged with a 
small current supplied continuously to prevent 
excessive charging, a process known as a 
trickle charge. The container 224, the power 
transmitting coil L1 1 and the power receiving 

30 coils L21 should be selected in dimension and 
mutual positional relationship to charge the 
secondary batteries BT according to their 
charging characteristics and to avoid excessive 
and insufficient battery charging. In experi- 

35 ments, the secondary batteries could be 
charged well in the position C (Fig. 4) when 
the angle formed between the longitudinal 
axis of the electronic clinical thermometer 1 00 
and the bottom of the container 224 was 

40 approximately 45° more. As an example, the 
casing 1 02 was made of plastics and had a 
diameter of 1 5 mm. The power receiving coil 
L21 having 1,000 turns, a self-inductance of 
5.5 mH, and a diameter of 6 mm was placed 

45 in the casing 1 02 at a distance of 40 mm 
from the distal end of the casing 102 where 
the thermosensitive element 1 04 is located. A 
plurality of such electronic clinical ther- 
mometers 1 00 of such a construction were 

50 put in the container 224 in the form of a 

commercially available beaker of 200 ml hav- 
ing a diameter of 60 mm and a height of 80 
mm. The power transmitting coil L1 1 was 
mounted in the casing 222 at a height of 35 

55 mm from the bottom 226 of the cylindrical 
cavity 220, the coil L1 1 having 200 turns, a 
self inductance of 6.6 mH, and a diameter of 
80 mm. Nickel-cadmium cells with a rated 
capacity of 1 0 mAh require that a trickle 

60 charge current be in the range of from 50 to 
330 fiA. With the current limiting resistor 
R21 having a resistance of 10 sufficient 
charging currents were obtained such as 103 
/iA at the position A, 74 /u A at the position B, 

65 52 /iA at the position C, and 67 /iA at the 



GB2117 579A 5 



position D. 

Operation of the charger and the electronic 
clinical thermometer will now be described. 
At least one electronic clinical thermometer 
70 1 00 is placed in the container 224, which is 
then put into the cylindrical cavity 220 in the 
charger 200. One or more electronic clinical 
thermometers 100 thus can be set in a small 
space having a good charging efficiency to 
75 provide close inductive coupling between the 
power transmitting coil L1 1 and the power 
receiving coils L21. The commercial a.c. 
power supplied through the plug 204 is recti- 
fied by the power supply unit 202, and the 
80 rectified d.c. power is supplied to the oscilla- 
tor 206 through the leads 208, 210. Since 
the power transmitting coils L1 1, L12 are 
magnetically coupled and the positive feed- 
back loop is provided on the transistor Q, the 
85 transistor Q oscillates at a frequency much 
higher than the commercial a.c. frequency. 
The power transmitting coil L1 1 is energized 
by the oscillation frequency to produce a high- 
frequency alternating magnetic field there- 
90 around, inducing an alternating current in the 
power receiving coils L21 in the electronic 
clinical thermometers 200 which are inductive 
coupled with the power transmitting coil L1 1 . 
The alternating current thus induced in each 
95 power receiving coil L21 is rectified by the 
diode D21 and the resulting direct current 
charges the secondary batteries BT through 
the current limiting resistor R21 . 

The electronic clinical thermometers 1 00 

100 which are thus charged through trickle charge 
are taken out of the container 224 for use. 
Where the computing and displaying unit 106 
has a contactless switch for temperature sens- 
ing upon touching a human body, all of the 

105 circuits in the computing and displaying unit 
106 become operational when a temperature 
rise by 30 - C or higher is detected at a rate of 
0.3°C or more per 4 seconds, thereby effect- 
ing temperature measurement with a high 

1 1 0 resolving power. A measured temperature is 
displayed on the display 1 14 of the comput- 
ing and displaying unit 1 06 for a preset 
interval of time in response to detection of a 
temperature drop due to separation of the 

115 electronic clinical thermometer 1 00 from the 
human body portion being measured or 
elapse of a period of time set in a timer switch 
for temperature measurement. 

Fig. 5 shows an electronic clinical ther- 

1 20 mometer with secondary batteries serving as a 
power supply and a method of and an appara- 
tus for charging the secondary batteries ac- 
cording to another embodiment of the inven- 
tion. An electronic clinical thermometer 1 00a 

125 has a power receiving coil L21a lying substan- 
tially parallel to the longitudinal axis of a 
casing 102. A charger (not shown in Fig. 5) 
has a plurality of power transmitting coils 
L1 1a through L1 1f each having turns wound 

1 30 in planes substantially parallel to the periph- 
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6 



-as a revolving magnetic field. 
3 WKh the present invention one or any 

60 *e contoinorin wn CQnnection between 
contained The eiecinc ther 

65 which woTd otherwise be experienced w.th 



75 quency higher than ™ ce _ tne po wer 

is not required to be smaller in size. 



CL ?' M An electronic clinical thermometer com- 
95 Pr Sl circuit for measuring and displaying 

cirSit sa d secondary battery, said rectifier 
and said power reoeivjng i co,l 

111 SKSiSf.tff5 

125 connected in series with said secondary bat- 
rSTSiK Uprising the steps 

1 30 of: 
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25 



thermometer composed ' ^ e of a 

suring and displaying « r 
portion being measured, a secona ry 

5 for supplying e, ^"^Xo S aW secondary 
rectifier means oonnecteC I to^ d to 

battery, a power receiving i co £ - n 
said rectifier means ^ -^"J^,, ^ 
response to a change \n an an{J a 

10 field applied to ^SSSSS^M circuit, 
hollow bar-shaped cas ing n » 

"Ik Sing .»e™»» '"""^T 8 " 

35 diameter extenoing i su bar - s haped cas- 
longitudinal direction of said bar s P ' ^ 

ing. said P owe ; tran ^ "dL ose d around said 
set of at least three co£s dKP°se equal angular 
cylindrical ^ "^SSflS generated by 

in9 8 ma An e appaSus for charging an electronic 

battery, a power recew n« voltage n 

50 the rectifier means ^ inducing a vo rag 

telK^ coil' and a 

60 "IbTrpowTtransmitting coi. disposed 

^tks^^^p an a, T 

65 n^^-W^-*^ 



inductive coupling between the power 
70 diameter of up to |V 2 tne '« a ^ 

or Vo w£e n rein P said ax. ff^SS com- 

nected between SJS'Sfffcr generating an 
said power transmitting coU * nigne r 
alternating current having a t >q 
85 than that of *e wmmwcuri J av * ^ 

C °l'2 An apparatus according to claim 8. 
g 0 w^e/said^w^ 

a^sStynSuavity at substantially 
"fl ^^pSs'according to claim 12. 
plies currents o oWererrt p ^ coi , 

r ge V nemt!r, S g°a revCvIng magnetic field in 

100 char9 '! ng an eton 

1 05 !Ers 

110 cally therein to be inclmed; the 
1 1 5 receiving coil; an <* disp0 sed adja- 

«M»in s»d SSHiSd by a 

in9 l'6 An apparatus for charging an elec- 
1 30 tronfc c.W ^thermometer having a secon- 



10 ^!^X£!-5S*' being con- 
1 0 ' ' J f ?« «id cylindrical container means; 

15 SJSSSSfif" alignment with sa.d power 
n«nt to said supporting edge at spaced inter 

17 An apparatus accord.ng to claim 16. 
wherein said container means has a cylindrical 
S "or receiving therein a conta.ner to be 
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panylng doings 

AO here nbefore described with reference to F.g. 
4 or 5 or 6 or 7 of the accompany.ng 
drawings. 
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